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What is a cardiogenic shock? 
 

It is the inability of 
the heart to maintain an effective cardiac output 

commensurate to the metabolic demands of 
the body attributable to a primary underlying 

cardiac pathology 
 



Causes of cardiogenic shock 



Definition criteria of cardiogenic shock 





*Implications of time delay incurred during MCS initiation before primary reperfusion 
therapy are uncertain pending dedicated trials in the setting of cardiogenic shock 
complicating AMI. 







Patients presenting in shock (stages C–E) may first require acute 
stabilization with attention to blood pressure, endorgan perfusion status, 
oxygenation, and acid-base status.  
 
Especially in cases of STEMI, any necessary stabilization efforts must be 
expedited to minimize delay to reperfusion therapy 





Main mechanical circulatory support strategies for cardiogenic shock 



Mechanical circulatory support strategies for right ventricular failure 



What is a VA-ECMO? 
 
 

V-A support is the application of ECC primarily for 
cardiocirculatory or cardiopulmonary support, in which 
the extracorporeal circuit drains blood from the venous 

system and returns it to the systemic arterial system 
oxygenated and normalized for pCO2 



 The ELSO Maastricht Treaty for ECLS Nomenclature 



Main configurations of VA-ECMO 

Peripheral VA-ECMO                              Central VA-ECMO 



Other configurations of VA-ECMO  



Externalizations of central VA-ECMO  





Peripheral VA-ECMO 



 
Decision Making in Adult VA-ECMO for Acute Cardiac 

Failure 
 

VA ECMO may support patients for days or weeks as a 
“bridge-to-decision” that includes weaning after 

recovery of cardiac function, transplantation, long-term 
mechanical circulatory 

support (ventricular assist devices), and withdrawal in 
the case of futility 



 
When to use and not use VA-ECMO for cardiogenic 

shock? 
 





Cardiogenic shock suitable for ECMO is generally 
characterized by: 
- systemic systolic pressure less than 90 mmHg 
- urine output < 30 ml/hour  
- lactate over 2 
- SVO2 less than 60% 
- altered conscious state for 6 hours  
- unresponsive to optimal treatment 









Early invasive therapy in comatose patients with out-of-
hospital cardiac arrest can be contraindicated in case of: 
 
- An initial nonshockable rhythm 
- Unwitnessed arrest 
- Lack of bystander cardiopulmonary resuscitation 
- >30 min to return of spontaneous circulation or ongoing CPR 
- pH <7.2 
- Lactate >7 mmol/L 
- Age >85 years 
- End-stage renal disease 
- Noncardiac cause of arrest 

American College of Cardiology. Cardiac arrest: a treatment algorithm for emergent 
invasive cardiac procedures in the resuscitated comatose patient. J Am Coll Cardiol. 
2015;66:62–73. 





The goal of VA-ECMO is to maintain systemic 
oxygen delivery at least 3 times oxygen 
consumption (the DO2:VO2 ratio is >3) 

(normal DO2:VO2 ratio is 5, in shock is 2) 





Criteria to be used for the assessment of LV unloading need 
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72 studies (10,276 patients) were included with a pooled mortality estimate of 58 %.  
 
With high confidence in estimates, failure to achieve TIMI III flow and left main culprit 
were identified as factors associated with higher mortality.  
 
With low-moderate confidence, older age, high BMI, renal dysfunction, increasing 
lactate, prothrombin activity < 50%, VA-ECMO implantation after revascularization, and 
non-shockable ventricular arrythmias were identified as factors associated with 
mortality 
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One-year survival rate was 30.9% (95% CI 24.3-37.5)  






